Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.002 Å; R factor = 0.056; wR factor = 0.135; data-to-parameter ratio = 28.5.
In the molecule of the title compound, C 17 H 22 N 4 S, the triazolothiadiazole ring system is essentially planar and forms a dihedral angle of 74.34 (6) with the benzene ring. In the crystal structure, molecules are linked into chains running along the b axis by C-HÁ Á Á interactions; adjacent chains are cross-linked via C-HÁ Á ÁN hydrogen bonds and short SÁ Á ÁN contacts [3.2694 (14) and 3.2953 (14) Å ].
Related literature
For a related structure, see: Fun et al. (2008) . For biological activities of triazole and 1,3,4-thiadiazoles, see: Al-Soud et al. (2004) ; Labanauskas et al. (2004) ; Mathew et al. (2006) ; Ragenovic et al. (2001) . For pharmacological activities of thiadiazoles, see: Karegoudar et al. (2008) ; Swamy et al. (2006) ; Wang et al. (1996) . For the preparation, see: Bhalerao et al. (1994) . For bond-length data, see: Allen et al. (1987) .
Experimental
Crystal data C 17 H 22 N 4 S M r = 314.45 Orthorhombic, Pbca a = 11.4341 (5) Å b = 9.1939 (4) Å c = 30.9870 (13) Å V = 3257.5 (2) Å 3 Z = 8 Mo K radiation = 0.20 mm À1 T = 100.0 (1) K 0.44 Â 0.09 Â 0.05 mm Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx þ 1; y À 1 2 ; Àz þ 1 2 ; (ii) x þ 1; Ày À 3 2 ; z À 1 2 ; (iii) x þ 1; Ày À 1 2 ; z À 1 2 . Cg1, Cg2 and Cg3 are the centroids of the S1/C1/N3/N4/C3, N1/ N2/C1/N3/C2 and C5-C10 rings, respectively. Data collection: APEX2 (Bruker, 2005); cell refinement: APEX2; data reduction: SAINT (Bruker, 2005); program(s) used to solve structure: SHELXTL (Sheldrick, 2008) ; program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL and PLATON (Spek, 2003) . (Ragenovic et al., 2001; Al-Soud et al., 2004; Labanauskas et al., 2004) . Various substituted 1,2,4triazolo[3,4-b]-1,3,4-thiadiazoles and their analogues are associated with diverse pharmacological activities such as antimicrobial (Swamy et al., 2006) , antibacterial (Wang et al., 1996) , antitubercular, anti-inflammatory and antifungal (Karegoudar et al., 2008) . A triazolo-thiadiazole system may be viewed as a cyclic analogue of two very important components viz. thiosemicarbazide and biguanide, which often display diverse biological activities (Mathew et al., 2006) . The required 4amino-3-mercapto-5-ethyl-1,2,4-triazole was prepared in good yield through multi step reaction by using the method of Reid and Heindel (Bhalerao et al., 1994) . Phosphorous oxychloride was necessary for this condensation, which activate the carbonyl group of aromatic acids and increases its electrophilicity to enhance the addition of triazole to it. Previously, we have reported the crystal structure of a triazolo-thiadiazole system carrying ibuprofen moiety (Fun et al., 2008) . In continuation of our work, we report here the crystal structure of the title compound.
Data collection
Bond lengths in the title molecule have normal values (Allen et al., 1987) . The triazolothiadiazole (S1/C1/N2/N1/C2/ N3/N4/C3) ring system is essentially planar, with a maximium deviation of 0.013 (1) Å for atom S1. The dihedral angle between the triazolothiadiazole ring system and the benzene ring (C5-C10) is 74.34 (6)°.
The crystal packing is consolidated by weak C-H···π interactions (Table 1) involving the thiadiazole (S1/C1/N3/N4/ C3, centroid Cg1), triazole (N1/N2/C1/N3/C2, centroid Cg2) and benzene (C5-C10, centroid Cg3) rings, and C-H···N hydrogen bonds. The C-H···π interactions link the molecules into chains running along the b axis. The adjacent chains are cross-linked via C-H···N hydrogen bonds (Table 1) and short S···N contacts [3.2694 (14) Å or 3.2953 (14) Å] (Fig. 2) .
Experimental
A mixture of 4-amino-3-mercapto-5-ethyl-1,2,4-triazole (0.01 mol), 2-(4-isobutylphenyl)propanoic acid (0.01 mol) and
POCl 3 (10 ml) was refluxed in a water bath for 16 h. Excess POCl 3 was removed under reduced pressure. The reaction mixture was cooled, poured into crushed ice, and neutralized with sodium bicarbonate solution. The resulting solid product was filtered off, washed with water, dried, and recrystallized from ethanol-dimethylformamide (1/1, v/v) (yield 49%; m.p. 369-371 K). Analysis (%) for C 17 H 22 N 4 S found (calculated): C 64.89 (64.96), H 6.97 (7.006), N 17.78 (17.83) S 10.11 (10.19) .
Refinement
H atoms were positioned geometrically [C-H = 0.93-0.98 Å) and refined using a riding model, with U iso (H) = 1.2-1.5U eq (C). A rotating-group model was used for the methyl groups. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S1 0.53939 (3) 0.06763 (4) 0.266708 (12) 0.01935 (10) (14) N1 0.0194 (7) 0.0226 (6) 0.0208 (6) 0.0010 (6) −0.0020 (5) 0.0008 (5) N2 0.0206 (7) 0.0228 (6) 0.0204 (6) 0.0003 (6) −0.0035 (5) 0.0018 (5) N3 0.0152 (6) 0.0223 (6) 0.0150 (6) 0.0028 (5) −0.0032 (5) −0.0016 (5) N4 0.0180 (7) 0.0236 (6) 0.0162 (6) 0.0037 (5) −0.0028 (5) 0.0004 (5) C1 0.0173 (7) 0.0207 (7) 0.0179 (7) 0.0010 (6) −0.0022 (6) −0.0016 (5) C2 0.0201 (8) 0.0202 (7) 0.0156 (7) 0.0018 (6) −0.0018 (6) −0.0014 (5) C3 0.0170 (7) 0.0216 (7) 0.0152 (6) 0.0025 (6) −0.0012 (5) −0.0031 (6) C4 0.0157 (7) 0.0203 (7) 0.0174 (7) −0.0008 (6) −0.0005 (6) 0.0007 (5) C5 0.0177 (8) 0.0213 (7) 0.0156 (7) 0.0016 (6) −0.0016 (6) 0.0029 (6) C6 0.0160 (8) 0.0273 (8) 0.0187 (7) −0.0008 (6) 0.0009 (6) 0.0040 (6) C7 0.0206 (8) 0.0243 (7) 0.0176 (7) −0.0033 (6) −0.0021 (6) 0.0005 (6) C8 0.0213 (8) 0.0211 (7) 0.0159 (7) 0.0011 (6) −0.0011 (6) 0.0009 (6) C9 0.0169 (8) 0.0261 (7) 0.0183 (7) −0.0009 (6) 0.0000 (6) 0.0000 (6) C10 0.0199 (8) 0.0231 (7) 0.0173 (7) −0.0015 (6) −0.0019 (6) −0.0001 (6) C11 0.0229 (8) 0.0220 (7) 0.0216 (7) 0.0004 (7) −0.0003 (6) −0.0025 (6) C12 0.0250 (8) 0.0251 (7) 0.0173 (7) −0.0009 (7) 0.0011 (6 
